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Japanese Patent Application Laid-open No, 2002-53327 

[Title of the Invention] A metallic mold for molding glass and a 

manufacturing method thereof 

[Abstract] 

[Object] To provide a metallic mold made of ceramics for molding glass 
with a press molding surface including fine and complicated 
configurations and its manufacturing method in a metallic mold for 
molding a glass optical part with fine and complicated grooves such as a 
holographic optical element, a microlens or the like and its 
manufacturing method. 

[Solving Means] In accordance with the present invention, a metallic 
mold 20 made of ceramics is manufactured by a vacuum deposition 
method by using an original metallic mold 10 with fine and complicated 
grooves 14 being formed thereon without directly cutting ceramics. 
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[What is Claimed is] 

[Claim l] A metallic mold for molding glass in which a reproduced 
metallic mold made of ceramics is manufactured by depositing ceramics 
particles on an original metallic mold with its surface configuration 
required for the metallic mold being formed thereon by a vapor phase 
deposition method, the reproduced metallic mold is separated from the 
original metallic mold and then used as a metallic mold for molding 
glass. 

[Claim 2] A method for manufacturing a metallic mold for molding glass 
comprising the steps of- 

manufacturing an original metallic mold by forming a surface 
configuration required for the metallic mold on a base material made of 
easily worked material such as aluminum or copper; 

manufacturing a reproduced metallic mold made of ceramics to 
which said surface configuration is transferred by depositing ceramics 
particles on said worked surface of the original metallic mold by a vapor 
phase deposition method; 

separating the reproduced metallic mold from said original 
metallic mold; and 

using the reproduced metallic mold as a metallic mold for 
molding glass. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 
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The present invention relates to a metallic mold for molding a 
glass optical part with a surface configuration including fine grooves 
such as a holographic optical element, a microlens or the like, and a 
manufacturing method thereof. 
[0002] 
[Prior Art] 

Japanese Patent Application Laid Open (JP A) No. 9-239603 
discloses an apparatus for manufacturing a metallic mold for molding a 
glass optical part by forming grooves required for the metallic mold on a 
base material with a cutting tool. 
[0003] 

The metallic mold for molding a glass optical part is usually 
made of hard ceramics such as durable titanium nitride or titanium 
carbide because it is used under a high temperature environment that 
glass is press-molded. 
[0004] 

[Problems to be Solved by the Invention] 

There arise problems in that because the ceramics is hard, it is 
difficult to form fine and complicated configurations thereon and it takes 
a long time for working. Further, as cutting the hard ceramics is 
difficult and grooves are formed by grinding, the final configuration of a 
metallic mold is restricted because of working constraints. 
[0005] 

The present invention was developed in view of the 
aforementioned circumstances, and an object of the present invention is 
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to provide a metallic mold made of ceramics for molding glass with a 
press-molding surface including fine and complicated configurations, 
and its manufacturing method. 
[0006] 

[Means for Solving the Problems] 

In order to accomplish the aforementioned object, the present 
invention provides a metallic mold for molding glass in which a 
reproduced metallic mold made of ceramics is manufactured by 
depositing ceramics particles on an original metallic mold with its 
surface configuration required for the metallic mold being formed 
thereon by a vapor phase deposition method, the reproduced metallic 
mold is separated from the original metallic mold and then used as a 
metaUic mold for molding glass. 
[0007] 

Further, in order to accomplish the aforementioned object, the 
present invention provides a method for manufacturing a metallic mold 
for molding glass comprising the steps of- manufacturing an original 
metallic mold by forming a surface configuration required for the 
metallic mold on a base material made of easily worlced material such as 
aluminum or copper; manufacturing a reproduced metallic mold made of 
ceramics to which the surface configuration is transferred by depositing 
ceramics particles on the worked surface of the original metallic mold by 
a vapor phase deposition method; separating the reproduced metallic 
mold from the original metallic mold; and using the reproduced metallic 
mold as a metallic mold for molding glass. 
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[0008] 

In accordance with the present invention, an original metallic 
mold is firstly manufactured by forming fine and complicated 
configurations required for the metallic mold on a base material made of 
easily worked material such as aluminum, copper or the like. Then, 
ceramics particles are deposited on the worked surface of the original 
metallic mold by a vapor phase deposition method, and thus a 
reproduced metallic mold made of ceramics to which the fine and 
complicated configurations are transferred is manufactured. 
Subsequently, the reproduced metallic mold is separated from the 
original metallic mold and used as a metallic mold for molding glass. 
Consequently, there provided a highly durable metallic mold for molding 
glass made of ceramics with a pressing surface including fine and 
complicated configurations. 
[0009] 

[Embodiments] 

A method for manufacturing a metallic mold for molding glass 
relating to the embodiment of the present invention will be described 
with reference to Figs. 1 through 4. These figures illustrate an example 
of the method for manufacturing a metallic mold for molding a glass 
optical part with fine and complicated grooves such as a holographic 
optical element, a microlens or the like. The surface configuration of the 
metallic mold relating to the present invention may be, as well as a 
configuration including grooves, a configuration including rectangles 
such as steps or a configuration including three-dimensional curved 
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surfaces that have small curvatures and are difficult to be worked by 

grinding. 

[0010] 

Fig. 1 illustrates a method for manufacturing an original metallic 
mold 10. The original metallic mold 10 is manufactured by cutting fine 
and complicated grooves 14 required for the metallic mold on a surface 
12A of a base material 12 made of material capable of easily cut such as 
aluminum, copper or the like with a cutting tool 16. 
[0011] 

The applicant of the present application has disclosed an 
example of the method and apparatus for cutting the grooves 14 by the 
cutting tool 16 in Japanese Patent Application Laid- Op en (JP-A) No. 
11-320241. In accordance with such method and apparatus, movement 
means for relatively moving the base material 12 and the cutting tool 16 
in three axial directions that are perpendicular with one another, i.e., in 
X, Y and Z directions and rotation means for rotating the cutting tool 16 
about a shaft in the cutting advancing direction that the distal end of the 
cutting tool 16 passes in order to change the position of the cutting tool 
16 are included. By rotating the cutting tool 16 by the rotation means 
while relatively moving the base material 12 and the cutting tool 16 by 
the movement means, V-shaped grooves 14 with two or more kinds of 
cross-sectional configurations can be formed by one cutting tool 16 and 
the fine and complicated grooves 14 can be cut. 
[0012] 
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Fig. 2 illustrates a method for manufacturing a reproduced 
metallic mold 24 made of ceramics with grooves 22 (see Fig. 3) to which 
the fine and complicated grooves 14 are transferred by depositing 
ceramics particles 18, 18 shown in Fig. 2 on the surface 12A (see Fig. l) 
of the original metallic mold 10 with the fine and complicated grooves 14 
being formed thereon by a vapor phase deposition method in order to 
form a ceramics hard film 20. 
[0013] 

An ion plating or a thermal CVD is used in order to form the 
ceramics hard film 20 made of titanium nitride or titanium carbonate by 
the vapor phase deposition method. For example, when a titanium 
nitride film is coated on the original metallic mold 10 by the ion plating, 
a method in which titanium is evaporated within a vacuum tank so as to 
be ionized and then nitrogen is introduced to the tank, so that a chemical 
reaction occurs therein, i.e., an ARE (Activated Reactive Evaporation) 
method is preferably used. 
[0014] 

Fig. 4 illustrates a state in which the reproduced metallic mold 
24 manufactured by the ARE method is peeled from the original metallic 
mold 10. The peeled reproduced metallic mold 24 is provided with a 
press molding surface including grooves 22 that the fine and complicated 
grooves 14 of the original metallic mold 10 are transferred. Thus, this 
reproduced metallic mold 24 may be used as a metallic mold for molding 
a glass optical part with fine grooves such as a holographic optical 
element, a microlens or the like. A method in which two metallic molds 
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are heated and then peeled by the difference between their heat 

expansions may be used as a peeling method. 

[0015] 

Accordingly, in accordance with the method for manufacturing a 
metallic mold for molding glass relating to this embodiment, the metallic 
mold 24 made of ceramics is manufactured by a vacuum deposition 
method by using the original metallic mold 10 with the fine and 
complicated grooves 14 being formed thereon without directly cutting 
ceramics. Thus, the highly durable metallic mold 24 for molding glass 
which enables press-molding of the fine and complicated configurations 
on glass can be provided. 
[0016] 

In accordance with this embodiment, a metallic mold for molding 
a glass optical part with fine grooves such as a holographic optical 
element, a microlens or the like has been described. Nevertheless, a part 
with complicated configurations can be press-molded by using this 
metallic mold. Thus, the present invention is not limited to the case of 
the glass optical part and may be used as a metallic mold for 
manufacturing a fine part such as a part for micro-machine. 
[0017] 

[Effects of the Invention] 

As described above, in accordance with a metallic mold for 
molding glass and its manufacturing method relating to the present 
invention, an original metallic mold is manufactured by forming fine and 
complicated configurations required for the metallic mold on a base 
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material made of easily worked material, a reproduced metallic mold 
made of ceramics is manufactured by a vapor phase deposition method 
by utilizing this original metallic mold and the resultant reproduced 
metallic mold is used as a metallic mold for molding glass. Thus, there 
provided a highly durable metallic mold made of ceramics for molding 
glass which enables press-molding of the fine and complicated 
configurations on glass. 
[Brief Description of the Drawings] 
[Fig. 1] 

Fig. 1 is a view illustrating a state of working in which an 
original metallic mold is manufactured. 
[Fig. 2] 

Fig. 2 is a view illustrating a state in which ceramics particles 
are deposited on the original metallic mold by a vapor phase deposition 
method. 
[Fig. 3] 

Fig. 3 is a view illustrating a state in which a reproduced metallic 
mold made of ceramics is formed on the original metallic mold. 
[Fig. 4] 

Fig. 4 is a view illustrating a state in which the reproduced 
metallic mold made of ceramics is peeled from the original metallic mold. 
[Description of the Reference Numerals] 
10 original metallic mold 
12 base material 
14 groove 
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16 cutting tool 

18 ceramics particle 

20 ceramics hard film 

22 groove 

24 reproduced metallic mold 
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